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The diophantine equation x + y + z = u + v + w is shown to have a two-parameter solution which is homogeneous of degree four. The solution 2 2 2 2 2 2 also satisfies x + y + z -u + v + w ; and in addition, 3x + y + z = 3u + v + w.
The diophantine equation (1) x6 +y6 +z6 =u6 +v6 + w6
is a particular instance of the much-studied problem of finding equal sums of like powers of integers, surveyed by Lander, Parkin and Selfridge in 1967 [4] . The smallest nontrivial solution was published by Subba Rao in 1934 [5] , namely, 36 + 196 + 226 = 106 + 156 + 236. Early editions of Hardy and Wright [3] referred to this result as "an isolated curiosity". However, Lander, Parkin and Selfridge [4] discovered that (1) has ten primitive solutions in the range up to 2.5 x 1014, and that all but one of these also satisfy (2) x2 +y2 +z2 =u2 +v2+w2.
In [1] it was shown that there are infinitely many primitive solutions to (1), each also satisfying (2) and The principal aim of this paper is to exhibit the following explicit solution to (1) in terms of parameters m, n:
u = m4 -3zn3« -14zn2«2 -15«zn3 -9«4, v = 3«z4 + 8zn3« +9zn2«2, w = 2m, + \2m3n + I9m2n2 + 18/n«3 + 9«4.
This solution also satisfies (2); and in addition,
3x +y + z = 3u + v + w.
triples of sixth powers with equal sums Of the ten smallest primitive solutions to (1), listed in [4] , all but the sixth satisfy (2) . Only the second satisfies (3), while (4) gives rise to all except the seventh (and, of course, the sixth).
It should be noted that a particular choice of m and « does not necessarily yield a primitive solution in (4) It follows that any particular primitive solution to (1), (2) and (5) obtained from (4) actually arises from two distinct ratios m : n. Next, we remark that any solution to (1), (2) and (5) has an interesting geometrical interpretation. The points (x, y, z) and (u, v, w) in E3 are lattice points which simultaneously lie on a sphere X2 + Y2 + Z2 = a, a concentric closed surface X6 + Y6 + Z6 = b, and a double cone with vertex at the origin and axis in the direction 3:1:1.
It is intriguing to speculate that the solutions might turn out to have some physical interpretation. Finally, in Table 1 are listed all primitive solutions obtained from (4) with the property that max {|x|, \y\, \z\} < 103. As remarked earlier, these include all but two of the numerical examples given in Table IX of [4] .
